Chloride ingress is the main deterioration process of reinforced concrete (RC) structures exposed to marine environment. This paper presents experimental studies combined with statistical analysis to assess spatial variability of the main parameters influencing chloride-induced corrosion for RC i.e. the RC resistivity ρ, the surface chloride content, C s , and the chloride diffusion coefficient D a . In the maintenance context, they must be evaluated as spatial random fields. Thus, we investigate 36 chloride profiles and 6 resistivity paths measured on the same concrete. The measurement error is incorporated in the model, then statistical estimations and test are performed to assess properties of the random field and the error on the scale of fluctuations.
Introduction
Chloride ingress is among the main causes of degradation of reinforced concrete (RC) structures where the deterioration is more perceptible in marine environment. Therefore, in view to state maintenance and repair decisions, one must assess model parameters such as the surface concentration C s and the diffusion coefficient D a , or physical concrete properties such as concrete resistivity ρ (O 'CONNOR & KENSHEL, 2013) . However, those parameters, as others model inputs or concrete properties, show considerable spatial variability which is due to the intrinsic randomness of the material composition, environmental conditions (temperature and humidity) and the workmanship quality. Several researches have shown that spatial variability cannot be simplified to a random variable. For instance, recent studies have highlighted the impact of spatial variability on the level of structural reliability (STEWART & MULLARD, 2007) . Thus, parameters C s , D a and ρ are modeled by spatial random fields (SRF). 
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Experimental investigations and results
Resistivity measurements
Resistivity measurements have been performed using the Resi device from IFSTTAR 1 , which uses Wenner-Proceq resistance probe, with electrodes 5cm spaced from each other. Moreover, each measure comes from 2 to 8 diagonal-opposite measurements. These latter points allow to get rid of heterogeneity problems due to aggregates. We aim to assess the correlation parameter of the resistivity measurements. Concrete is assumed horizontally homogeneous. Thus, six one-dimensional resistivity trajectories are studied. Figure   3 shows the behaviour of µ, the total variance σ 2 + τ 2 and l c (in m) with respect to the depth (in mm) for the logarithm of the homogenized paths of chloride profiles. It shows high degree of variability with respect to depth for the interior side than the exterior side. The difference in the mean is due to the environment conditions. The variance can be considered constant in the depth, so the coefficient of the variation is constant almost similar for both sides. 
Conclusion and discussion
Firstly, while resistivity mean and standard deviation seem constant on the interior face, they increase with the height on the exterior face. We suppose this is due to different environmental conditions. Secondly, the resistivity scale of fluctuation increases with the height in both, which might show the anisotropy and heterogeneity of the material, also different level of degradation between the sides. On the other hand, these results are compatible with those of chloride content. They show the effect of the humidity on the chlorides ingress. This latter can be modeled with a stationary random field by analyzing results of Log-D a in both sides. Moreover, asymptotic confidence region of the scale fluctuation suggests more measurements to improve estimation. We note that scale fluctuation of both sides have approximately the same behaviour in the deep beam, since the environmental conditions are almost the same. It is also interesting for more reliable study to analyse the uncertainty of the Fick model and the correlation between D a and C s. Finally, the results obtained in this study are very significance for appropriate modeling of spatial variability in planning maintenance techniques for structures exposed to the marine environment.
